Jtetfi PCWTO 15 



(l9)ttMHBr*ttttH 




(43) gliS^BBB 
2004 *£2 £ 26 H (26.02,2004) 



PCT 



(10) BRtttMS^ 
WO 2004/016280 Al 



(51) @Bg1#i¥#S 7 : 

39/00, C12N 15/11, 15/31 

(21) BtSfflBIS^: 

(25) BfttUIRaVB: 

(26) BB^MCDSiS: 



A61K 39/04, 

PCT/IP2003/010303 
2003 ^8 R 13 B (13.08.2003) 
B*l§ 
B*l§ 



(HONDA,Mitsuo) [JP/JP]; T 181-0013 KR*S — flfi 
r!i T14 2-5-1 1 Tokyo (JP). fPi§ (MAT- 

SUO^Cazuhlro) [JP/JP]; T 214-0012 ftiftjll A J HUMS 
^SE^IfS 6-2 9-3-4 0 3 Kanagawa (JP). X 
. * ® (KANEKIYO^Masaru) [JP/JP]; T 164-0011 ^IiC. 
fit^»E cfjft 3-2 5-f 2 Tokyo(JP). 

(74) ftSA: 3>S (NISfflZAWA,Toshio); T 150-0042 
Sm«S««B *EBJIII8T3 7-1 O J&tlfjU6ig 

Tokyo (JP). 



(30) gfttt^— 

♦#812002-237610 



2002 *f 8^16 B (16.08.2002) JP (81) JiSB fBW): IN, JP, US. 



(71) taSIA(*B^I»<±T(Z)Ji^BlcoiNT):f4^fttPr 
SR^lia (JAPAN SCIENCE AND TECHNOLOGY 
CORPORATION) [JP/JP]; T 332-0012 ill O Tfi 
*fflT 4TB 1 f 8f Saitama (JP). BiSS^flf ^f?T 
gtfft £ B *B (JAPAN AS REPRESENTED BY 
DIRECTOR GENERAL OF NATIONAL INSTITUTE 
OF INFECTIOUS DISEASES) [JP/JP]; f 162-8640 S 
mtBgHtEPllM-2 3-1 Tokyo (JP). 

(72) $gW#;fc<fctf 

(75) *M#/aiSSA (#HICOlNT<D*f): *^=S 



(84) ftSBCJEUE): 3 — a^/<»» (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



= (54) Title: RECOMBINANT BCG VACCINE 
^2 (54)*W0)*»: f&&Z.BCGr?**> 

O (57) Abstract: A recombinant BCG vaccine obtained by transformation with an expression vector carrying a polynucleotide coding 
00 for an ecdemic antigenic protein, which recombinant BCG vaccine consists of a modified type polynucleotide comprising a polynu- 
Q cleotide having the third base of each of the codons thereof substituted with G or C without changing of the type of amino acid. This 
^2 recombinant BCG vaccine excels in the amount of antigenic protein expressed, so that even with the same dosage as employed for 
^ conventional BCG vaccines, the recombinant BCG vaccine can induce satisfactory immune response to target infectious diseases, 
cancer, etc. 

^ *tfc<asiiLBCGr7^^>-efeoT, tku*? k<b&=i K>(nm3safflS)b<r ay mnmmz&itZ'&zz 

Q tte<Gt-t-\*Cizn&£tltz&&mtf l )Z<?ls*T K-efcSo C(D*B&;iBCG'?^>UJ\ ffiJSte* >/<*fttB 

5l«s!*ic@*u ^<Diasi: Lraft^BCG^^^^iri^ea^fflaicckoTt. »tttr*«»t£**»^»L 
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mmm 

5 

10 JiS«F*S|il*-r«5Ili:©"C**iaiftA BCG 

15 ^M^MH^ BCG (Mycobacterium bovis BCG. £AT TBCGJ £fEi£ 
T«) tt» 6. *fe-jlS«lft4^i'f , J77^f>tl/T»5nT 

m$if) i &/vlZftfrnT%:X^Zo BCG iCO^Tfc, SaiAtft: b&^^-f ;U 
X (HIV) J $> J &)Vflfg.$l%L^±V'i )VX (SIV) ^^60<t:-r^am^. BCG *7 9 
> 2 tl T ^ -5 (J. Immunol. 164:4968-4978, 2000; J. Virool. 

25 71:2303-2309, 1997; Infect. Immun. 57:283-288, 1989) „ 

BCG ttU*, *0^tt«^fSTfe5 t^^^(C^^TMtlitmm^9 
^ 5^>0^li-Ca5-5o L^b^^'b. 'fc&om.WkZ- BCG 7£^>©»'&K:tt» 

30 -Cttfcfrofc. #JAtf. HIV-1 ^Mtt^Ii^. BCG 7 * > ^Tt^ 
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(0.05-0. lmg) <D 10~100 f&©i$^4t^^^*^^ (Proc. Natl. Acad. 
Sci. USA. 92:10698-10697, 1995) « 

(Listeria monocytogenes) CD 'u X f 'J t 'J v > ( losteriolysin ) O ( J- 
Immunol. 161 : 5594-5599, 1998) > HIV-1 Gag (J. Virol. 75 : 10991- 
11001, 200; J. Virol. 74 : 2628-2635, 2000) , Env (J. Virol. 72 : 1497- 
1503, 1998) , fammmm (Vaccine 19 : 810-815, 2000) , t h \± U — 
LI 9 >/M?H (J. Virol. 75 : 9201-9209, 2001) , gfc^f&VT' 
(Plasmodium falciparum) <D * □ »/-f h ^® ^ > 9 W 1 (Infect. 
Immun. 69 : 7250-7253, 2001) iS.E<DU H > £ tlX ^ 2> „ L>75* 

tfSL-fc&CQT&S. t8.mz.V 9^>% DNA 7^^> (naked DNA) T 

>/H7m<nmmm\zmn. -ecD^jniu-ciiscD bcg ting mo 
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BCG "7£r^>fcfcV»Ttt, gfcSESIstf'J K©#3 K>© 

H(C 3-N-yj 3 K^bfc* * VOr-i/ K© U >Hl^f^ (ATP, GTP, 
CTP. UTP* dATP, dGTPv dCTP, dTTP) ffit&&. b £ it £ . 

is K*©ffljfc&9i*LfcSrtfi&»^Ttt, ^»©Xitt#fc*tJVi-ca*#"c*n« 

Sambrook and Maniatis, in Molecular Cloning-A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, New York, 1989; Ausubel, F. M. et al., 
Current Protocols in Molecular Biology, John Wiley & Sons, New York, 
20 N.Y, 1995 ^{CffifcStlT^S. 



25 0 1 tt, P NL4-3 £&© p24 Jte^f ©* * V** H £ MM 3 n 5 7 5 / BK 
IH^J, ^Jl^^nA^f'JTCSlnKV**)^^ HIV-1 gag p24 itfc^© 
^^Ix^-^HSe^JT^-So -pUC-hspK — ^©^n — — >y<Drc#>* d© 

DNA77^/>b©5' *«fctf 3' *SI: BamHI * £ Apal BSfcjBte&ttftl L 
feo MEnt* pNL4-3 p24 5tfe^<i:©|sJ— lE^JSr^T. 

30 m 2 m^l^? pSO-p24Mu *5«fctf pSO-p24WT ©*g £ ^ L> fcJi^HI 
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(A)« HIV-1 P 24 <D%T&3.- v h ©BSCS"?**. ^n^ncD^J:^ 
jilZ9Atttt> hs P 60 yo^E-^— £«fctf^-5 * — ^ — <D&^£|6j£S LTV»*. 

tip24 ifif, *3cfctf p24 itfci^cD PCR 7 7*7* > h £?K-f. (B)&f§§!^:7 
^— P SO-p24Mu *5 e fctf-p24Wt CD U M T % 5 . Ori-M £cfctf Km' li, #^T-f 

0 3 rBCG-p24Mu & <£ ZS rBCG-p24Wt CD p24 3§§t U ^JP^3 J: tfjfl5t 
£JfctfcLfc»*T**. (A)tt, it p24 ? D-^-;i/trt^ (V107) 
>/1i?l^^iX^>yn7hl:<i:ot^Mbfc. U-> 1 rBCG- P 24Wt <D 
UMMm. U—> 2 it rBCG-p24Mu omMMW. U—> 3 tt pS0246 **tT 
rBCG (DmUMlfo (*^f-f ^3>hn-JW (B)te rBCG-p24Mu 

rBCG-p24Wt CD£*fflJia^fi?% -5 p24 it^<D JfcttT & 5 » 1ml <D#lg*#J 
rBCG iiffl Jfe Ill rfjflK<D p 24 JnJI EIA 9 i£ 

J; S Eg ftU^n^tl rBCG-p24Mu & cfc tf-p24Wt £^-fo 

<DKj£T£3. 1ml <0##*«!j£je»!Wfc:EIJKb\ 470 nm (C&ttS O.D. 

fl&* (Atg/ml) = 470 nm CD ©ft gx 1412.3+ 73.063 

asft-^ s cfu ^DyM/fe. HEa^i, mmAs sAtt^n^n. tbcg- 

p24Mu, -p24Wt, 35cktf pS0246 SrS'T. ^— * -5 ^ O - XDW-^U ± 

0 4 tt, rBCGs -Cft«£{kL/fc-7'>Xfc*^*lfflliatt*J:^#tttt*ffiR^"Ca6 

(A)«Ga g P 24 m.&U7 Hc#r * u >rtnmm-c&z>. mmmmtmm^ 

3gC(SI)-C^bfeo H^i^e^J 7A«^n^-'tl rBCG-p24Mu *5j:tf-p24Wt 
Slfc7^7X0 SIISiT. ^-^fciS-^Xi*©^^ SI M + s.d.S^-T. MEP 
teiBcftlftWitM (*& p<0.02. **\$ p<0.002) £ST. (B)« ELISPOT T-yfe-f 
£J:*$iK«r»6<l IFN-r »»«JBO««. B*«kCKERfi*7Alif nfn 
rBCG-p24Mu. -p24Wt * Zt pS0246 T?^^ b "7 # X CD SFC $C £ St. 

^«^vc7xp<d sFcs/io* ama©?^^ + s.d.^^i-. ssmasH-ww** (* 

rBCG-p24Wt & V £ X \Z *f f 5 p<0.05) £StV (C)te€- rBCG Tftg Lfc 
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*5j;tf0<fe;*7 7 Att^-n^-'tl rBCG-p24Mu> -p24Wt &<fctf pS0246 T&^bfc 
log2 ©SS&gC^flfiT&So ffi ^ ^ ELISA tSoT^^ X — ^« 

5 

51 $ * njfc-f * * © * & <d mm 
io #u*# u^^Hfciit^-r**^^^^— KioTj^mEtusnfcttft^. bcg 

15 f HT$5:t$#fibT^5. 

□ K JM*«fctt* 1 ( rSjg=iH>j © 

ffi) . T^^>^. (Gly) tn-HtSaHVtt, QGT, GGC. 

GGA*5cfctf GGG ©4a«t?&5*«» JL1B©X*P Gly 3 h*>« GGC 

Gly □ H >1fi GGT GGA 1? * -5 « ^ tt , -ft 3 # g <D T (^5 >) £ 

«A (7f-» ctfcSGCiuns. 
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m. i 











Gly 


G 


ncT rrr rrh per 
Ublt uuU ubft, bub 


err fifin 

VJUU uuu 




Ala 


A 


rvT ^yt hta pph 

Ublt ubL UU\ ubu 


ppp ppp 




Val 


V 


ptt ptp r*TA nn 

bl l> blL» bi/\ bib 


rrp rrrn 




Leu 


L 


ptt ptp rTA ptp tta tth 

LI 1, Lib* LIA blU 1 l/\ 1 lU 


ptp ptp TTn 


i ^ *— • % ^ ^ 


lie 


I 


ATT ATP ATA 
Al It Alu AIA 


ATT 


-bUV 


Ser 


s 


jrr jrr fpA TPP APT APP 

lbl» IbU IbA IbU Mult nUb 


TPP TPR AfiP 
IKAjt lv#U nJA* 


> 


Thr 


T 


APT APP APA APT 
Abl, ALU ALA ALU 


ATT Af^ 




Cvs 


c 


TfT Try* 
TbT, Ibb 


IVJb 




Met 


M 


AT/* ' 

ATG 


ATT! 
nib 




Asn 


N 


A AT AAP 
Ml, ML 


AAP 
AAL 




Gin 


Q 


PAA PAH 


CAG 




. Phe 


F 


TTT. TTC 


TTC 




Tyr 


Y 


TAT, TAC 


TAC 




Tro 


W 


TGG 


TGG 




Asp 


D 


GAT, GAC 


GAC 




Glu 


E 


GAA GAG 


GAG 




His 


H 


CAT. CAC 


CAC 




Lys 


K 


AAA AAG 


AAG 




Arg 


R 


CGT, CGG CGA CGG AGA AGG 


CGG CGG AGG 




Pro 


P 


CCT, CCC CCA CCG 


CCC CCG 



yK8l*©a«ft«fl:**tt^*#T, G Sfcli c fcgK$tr«fc3fc«tfeSn 

> (Leu) ^=b^T;l/^-> (Arg) MilJ3£n&. "T^t)^, ^llC^bfcM 
jin H ><Do*>. Leu 3 H>tl/ttt, T * 2iB^tf K > (TTG) i0%, 
CTC CTG*«»Sb<a«Sn*. Arg3K>tUTtt, A £^tr 

ziH> (AGG) J:Dfe, CGC CGG b < mfcZtlZo 

10 

^±<d£& o k >mmt. wTcaics^^T^s. bcg 

Ali G + C -£*<DiS<>> DNA £>fi&0 , □ F>O3#B0fiItt GC 
§£< $? tfil <=»nT^£ (J. Virol. 75:9201-9209, 2001; Infect. Immun. 

57:283-288, 1989) . * fc . BCG ft fe^f O ^ T <Z> 1$ $ n If $6 (Nucl. 
15 Acids Res. 28:292, 2000) •=> , Arg O AGA n h* > & <fc Leu 0 TTA H H > 
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o>&.m$&Bz\tM#>Ti&^ n t (±n\i><D o.9%&&& 1.6%) ^ftentus. 

— ^, tfiJAkf, HIV-1 ttn H>© 3Si©fili: AT ^7*flFty^t**»isnT 

n*. Hiv-i P 24 3te^©:a — he«i:*^th:, ii«©Argni« 

>©5 "6 9 AGA £ffl<^. 18 {@<7> Leu 3 H ><£> "5 ^ 6 ffitf* TTA £jfl 

^AS£*fWH«*<fc*c:i*« — teWK».5nT^£ (Nature 325:728-730, 
1987; Mol. Biol. Evol. 2:13-34, 1985) HIV-1 p-24 itfi^Kl* ^Tff* 
n§ Arg 3 H > (AGA) Leu 3 K> (TTA) JS © 7 5 J T zs )l tRNA * 

■ tt BCG «mfc£V>Ttt««&T<£^i:*;t 6*1*. 

10 

a cr^^-&> 3K>©i3#sisj5«GSfcttc. s ski* g asfcw: c 

15 

Kunkel (Proc. Natl. Acad. Sci. USA 82:488, 1985 &&Z$ Methods in 
Enzymology 154:367, 1987) 5a-f->3 > • * V b # £ "f <S> # , 

foz^te^grnxmo pcr fefs.E*nm-?z> z. 

20 

#T"£<5o BCG flcKSA-rSSSS'** ^^Om^A BCG 9* 

Xftflsj&Kl&ffl StlT^S «fc "5 ft, BCG m^>7?— = K 

P S0246 StffltSit^ttS. Z.<D1?9 — <D!7 D— ~ >^lr< Md, 
25 (T3te*3-6, BCG j^^V) ©ffi*©fitJiStt^>^d'»*3- S3t?'J 3t 

^7 U^f K^tfAtSCttiot^I^^^-^Ii-rSui^Tf ft&> 

30 (tfiJiU* BCG ft A 3fe©*fc~> 3 ? * K(Hsp60)CD ^"n 
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^**'j?^utfFn> bcg mAft-<D*?im&* >^?n*?- F-r*#u 

5 ^^U^-^F (0J*.«, cDNA KM-) T&9> ^VJfe^U^^Htt^flc-rt-CStH 

. ®.%&ft&*±fc&m (aids) 'ommo-f jvx-z&z t Fft&^^'f 

(HIV) © gagffiKtt p55 *Jfc«p24 *>/S*ft, env * W1 * Sf gpl20 S fc 
tt gpl6CK pol Kift^>/^S. nef*>/^®* tat ? > A £ t. 
' 10 .t5Ci)5*T-*5. Hr)V^&^±^^( (SIV) S3fe©ra«©$tSte# 

/ Ajtfe^ ^fett^W cDNA D->ft$nfcy7X5 F>^ £-^©^ftl$& 
-f V — £rfl§ l^fc polymerase chain reaction (PCR) £ <fc 0 t§ "f *U£ <fc 

20 ^7 )vx<Dm^\t i y<)V7.^m^kvrzWimmmmM<D dna rna 

. tit, ±IB PCR D DNA WJt*ia«"r*;i£fc<fc0 

4iai:*ffit bcg mnmm,m<D^^^^^^ h-oii^fix 

25 *>7a-y h^»^ftl©ftffi«l3£ffi (flIAtf ELISA i£^?) K «fc o T* Bt * C £ 
IlioT, £©5fi9!<Bfflfc*. BCG £fEfifc-f -5 £ £^^#5. 

£(7)<t3{CUTf^^L7tmtfeA BCG i§3t© BCG «7 * ^ > £ ft&Oi&tt 

30 
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1.1. tsii ' ' *..'•' ' 
io dna <Drz&<D±T<Dwm& ^zs^mm hbioi n > tf ^ > 

Takara Bio Inc. (^^, B#) ^DPALfc. HIV-1 p24 ttfi^iilBIB 

®^7-fV — ESPEC Oligo Service Co. Ltd. B L fco fex 

HIV-1 Gag p24 ^6 7 ;7 □ — )V5Kfc V107 Dr. Ikuta ctOSt 

15 IgGteU New England Biolabs, Inc. (Beverly, MA) iOiAL/fc. 

1.2. P 24 fm^**-©#i**5«fctf BCG ©JBK<B» 
Ififif^tt^ *J§§® HB101 3>t!^> MWJB*«^Tfrofc. 

fUTfttt, BCG Tokyo 7;7^>1*£&ffl Lfc. BCG (rBCG) 

20 <Dfc«60)i&lte&. >x=^X h n — XU-SfcZStS Middlebrook 7H9 7 

PX (7H9-ADC ; BBL Microbiology System, Cockeyville, MD) &&.mi>TCo 
BCG <D hsp60 ite^^P— Kt -5 DNA 77^/>H (Infect. Immun. 
55:1466-75, 1987) pUC18 <D Smal-Sall ^ O — ~ > V L tz. (pUC- 

hsp60) o O-- >^+h-r h&itf hsp60 iHS^cD ^ — 5 * — * — ffl 

25 «Kffii3-r<5£j£ DNA 77^^>hS P UC-hsp60 © Munl-Kpnl MlC^ □ 
— —>1/L. EcoRI gB&id Kpnl U >iJ-^jfAU pUC-hspK ^^iS' 

-Zmmisfz, H-zTf^Zf B V-i frX<D gag P 24 Jte^fci, pNL4-3 ^7XS 
K (J. Virol. 59:284^291, 1986) ^ 6 PCR *i <*S b . PCR 7*7^ 

30 7 * 7 — K : AA TGGATCCT ATAGTGCAGAACCTC 
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•J A* — 7 : A AT GGGCCCTT A C A A AACTCTTG CTTT AT G G 

(@B?iJ#^ 2 : Tmt Apal fiStt) 
C<7> PCR p24 jffc^) 2:. pUC-hspK <Z> BamHI-Apal SBffifC 

5 S8IR#£ — o — - >^b> pUC-hspK-p24Wt £fif^ Lfc. 

— p24 Jtfi^©^* IS BCG K:fetj-<5Sjg±I K>£fc<5 J; ? 

4i»©^rl«"tt*« ViT-g-fig DNAfSTtf-fctefiSL, d DNA Wrtf- (#261! 

P 24 £ pUC-hspK ^^7^ — cOttJietlWI — SB^(3^a-->^Lfc 

(pUC-hspK-p24Mu) ,..pNL4-3- *3fe©»f*.£f p24 E3&J£3fc3fcl! p24 I2^J« 

p24 383Ea.z:y V$:^tS'b7 7 V * > V (hps-p24Wt & hps-p24Mu, El 
2A) £Mte±mm- "?<< n /i&7- U 7 i"r V)V^9 9 — -C$>Z> pS0246 

(FEMS Microbiol. Lett. 135:237-243, 1996) <D Kpnl £S<f£ fdit ~7~ 9 D — n 

>^u, ^^^^ ^-pso- P 24wt &&xt P so-p24Mu &-t«-6n«jis ufc. 

15 «tS©««ttH 2B fc^Lfcfc* 9"T?&*. CH^Wil^^^- 

& J: p S0246 Xi ( Proc. Natl. Acad. Sci. USA 85:6987-6991, 

1988) ©fEtfctCtfco T Gene-Pulser (Bio-Rad Laboratories Inc. Hercules, 
CA) £/B^T BCG \ZWnm\\s. 20Atg/ml C0*^-V-f y>tf© OADC & 
{fcM (BBL Microbiology Systems) £*i3feL£: Middlebrook 7H10 

20 - h±T?JB»J|g*fl:£BftLfc. *<SJ8*» pSO-p24Wt, P SO-p24Mu & J: 
pS0246 ^^■n^n^tr^^A^ P — •> rBCG-p24Wt, rBCG-p24Mu * <fc 
rBCG-pS0246 £t#fc 0 

1.3. ^iX^V^D y h##r 
25 rBCG <Z5 7£Sti!g$&# £ , 7H10-ADC ^OX'fT 2 IK^fll^tfc. igifctf)- 
SB^r^gHlftlCiR^L, ^ ^ #E M S L> . Multi Gel 4/20 ( Daiichi Pure 
Chemical Co. Ltd.. B#) V>T H 7 zs frm** b 'J A # 'J 7 * U 

^7U*y^ (sds-page) t^ll;llfc, ^ILfc^>/^g$nKo 

t)ln — 7 7 >( - ±.\ZJL\s 7 FP/D-y hi, V107 9 U — 1r)}/fcW 

30 (J. Gen. Virol. 73:2445-2450, 1992) £Sj&£-t±, — t b T 7 )Vt> U 
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7 *X7 T ^--fefil^fcl^X IgG £%.JfcZl£fc'&. NBT (- h □ — T" 

h^l/U^A ^ □ 7-1* H) /BCIP (5-7* o ^6-4-^ O D-3--f > H U ;U 

7 x — K > h JH y >I) SX ( Roche Diagnostics GmbH, Penzberg, 
Germany) £ ffl ^ ToJSift; L tz* 

1.4. rBCGs t£:fett5 Gag p24 ta M S © SH'jt 

rBCG <DJ&nU&ft*> 7H9-ADC 7 D X «f T 2 i ffM Jgflt $ -frifc. *Jfi<0— fi& 
fcJfeJBHfc**!-:. jg^MSL-*:. SBliatttH^I*© p24 *a^itS«> rf5l5<7) 
irCM EIA (HIVAG-1MC, Abott Laboratories, Abott Park, IL) \Z «£ o T^t^ L 
fe. p24 ^>/^f?£>f£^&» ^tf) 10» □ D--I^^.-7 h (colony- 
forming units: cfu) mtzVO p24 LTilfc. 

1.5. t^ty Mc:fctt55!^S»ja«C^ (DTH) RJC 

Hartley tMy h (#Si» 350g) rBCG (0. l-5mg/0. lml 
MtK) £&T&#UTftjgL£: (n=3) . DTH j£ £ £ s& , 100/zl 

<D£w&&*&fcv oA*g tom&y^fr? v ypy/tzmmmfc (ppd) » 10 

Mg^fcte UgOaix. HIVihb Gag p24 ^>/1^S (Immuno Diagnostics, 
Inc. Woburn, MA) rBCG fiMVC'tfr^z *j V U ^#7" 

1.6. V^X^ftiSfc 

6-8 jlfip^llli BALB/c(H-2<»)V^X Charles River Japan Inc. (^^, 0 

*) -?<y zit'gmiz&mTZwiiz 1 ®raj^±, ifr Misstate 

tfHi^«^$si?f (who) tt-7f-f 2 <z)S-e 

1.7. m-*ffl)JS^Si&<Dfl§£ 

^fgii© 10 ji^Jc^Tro-r^x v. mmm^y^ )v&— (Becton 
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Dickinson, Franklin Lakes, NJ) UTlWIlifr ■=> <T>%— mffo&MM b fc. & 
Jfil^m. »BJi&£^£J£ifc (CM; 10%£*^?£f£rt: FCS. 5.5X10-5 M3-^;i/^^ 
hl^/-;k 50 U/ml ^n~> U 50tig/ml 7> Mx^hV'T 

wt^.rpmi 1640) iznmmvtco 

1.8. , U->Vt3»-J|Hitt»- 

¥-*ffif&!^?&£. CM 2X 10* M/ml ICIESL-*:. ^i©|iMSI 

<h CM £ tz. U HIV-HXB2 Gag ?g ^ :/ K ( NIH AIDS Research 85 
Reference Reagent Program) £ 50m 1/ml MS.~C^t5 CM <h$r^l'&b, 

25Mg/ml (D^ZfT F^mmtUKDMMfemmZ l X10 6 MJ!&/ml tlfc. 
« ffl U Li ^ y f h' « , Gag * pll 

(LERFAVNPGLLETSE : S2M#^ 4 ) ^6 P35 (NIQGQMVHQAISPRT : 
#•^5) 5 ^(D^f 1 KSIC^-JH/fcfe©, ifctttty- JUL 

ZfU—b (Corning Inc., Corning, NY) fC 3 S Kl ?P fln 37 X: . 5% C0 2 > JO 
ILfcltTT 48 P#fB!-f >4 1 o. yN s— h L-fco (hJJKO 6 B#Pb1hiK lAiCi^pHJ- 
^ ^ > £ isjs SO L- , ^7X77-fA"7^^- (GF/C; PerkinElmer Life 
Science Inc., Boston, MA) THJJRL-, & ^ > >^ 1/ — -> 3 ^ > ^ 

— (TopCount; PerkinElmer Life Science Inc .) \Z & 0 MMPllZW.K) &&tlfz 

1.9. ELISPOT^^ 

HIV Gag p24 *«t^ PPD tCl#ge*J& INF r # ffiliB J& * > V r> X IFN- r 
Development Module t ELISPOT Blue Color Module (R&D Systems Inc., 
Minneapolis, MN) £ «fc o T IftJt b fc. i-fcfr^, j»R*» & — «Jia»»fR 
25/ig/ml O Gagll^7"f K (pll-35) » 5^g/ml (Ollx. p24 ^> 
2.5jtig/ml >»S^>;^S^i# (PPD) *«# 

ft-rs, tfca^ffii^u cM4>-e, 37r. 5% co 2 , snsufc^^T-e 48 m 

miZfrfc 9 < y^rzL^- h L-fc. 'f>=fa^-i/3>g, SHIIS^ RPMI1640 
fife-e 1 0«feVi> CM fpKMSLfc. ^tilffl(D 96 7tnhn-t;UO — 7.~fV — V 



WO 2004/016280 




PCT/JP2003/010303 



13 



(Millititer HA; Millipore Co., Bedford, MA) JrC^T =1 — h (4"C> — 

(ft) L» PBS Ti5fc?#^% CM X' 3 mffl?a V + >yiT, lOOtf 1 <D #1 igfc *ffl J1S £ 

^fc^s-e^-? xjwcgsjfjDL, 37^:, 5% co 2> insufc^^TT* i6 mm-( 

>*c3.^— h Ufeo 0.05%£> Tween 20 ^^Ttf) PBS (PBS-T) X*ZfV 

3><o^, pbs-t -e«fc&u t;u* »j 7 *x:7 r ?—e£$£'etvrc 

^bU^ 1 h T > t^lzM^LX 2 mm^( >*zl^- h LfZo PBS-T X*$t&(D 
NBT/BCIP SKSrJP^.T^S-Cnr^'fbLfeo ^^"C. T/U — h 
^TKT^^U, g^Sl*,. b^dcfflJJS (spot forming cells; SFCs) £j£ 

S-fbbfeo KS ELISPOT compact system (Carl Zeiss, Berlin, Germany) 
fl§HT#x;HfcSi»fl;b, SFCs Srfi-SSUfeo SFC te, ^BJffig75:^^Jt ^ fc&£W 
htl/TS^lfc (J. Virol. 76:875-884, 2002) . W it 1/ ^ ^ £r & 
^-T5fc«>, S-fiJ^tC^-T^ SFC <D¥^fll*3J:^^2p{gMMSrffi^T^-X^ 

*>l, sfc ^mmm^yzf )v<Dmn\^m^t^m^\z\zKm^^7- ^ y ii 

1.10. ELISA 

10,000 gT 5»f B 1i-DLT«5f#fc. ^T«1r>^ , ;Ufi^fflS-Tr- 
80T;T1tEU£:. PPD p24 £ 4# M & ifil 21 * IgG <Dt}M\*&& ELISA 

iCiotft^lfc. 96 >7U5>-<( ? — yu — h (MaxiSorpTM; Nunc A/S, 

Roskilde, Denmark) £ , S&i&tlffjK (35 mM NaHCOa, 15 mM Na 2 C0 3 , 
0.02% NaN 3 , pH9.6) H ltfg/ml © rp24 PPD 4<C fCT-ffc^ 

-HL PBS-1%BSA Srffl^T, 4t:T-tllt)fcot^i;^yO'y^ Ufc 
m> PBS-T T;/W-h£ 3 IsJft^Ufco PBS-1%BSA £ffi</>T 1/2* T^f?^ 
2 {S^l^^mL/rc^mtl^, i/tlCu- h Ifc^xiH: lOOwl/well (DSJP 
4'C'r-^-r >^tol^- h Ltz'&. PBS-T T 1/2000 

rzmmv *rt?i^<y x igG (h + d 

(Southern Biotechnology Associates, Inc., Birmingham, AL) L&\Z^f > 
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f ^-^>yy>SR (TMB+; DaKoCytomation A/S, Copenhagen, 

Denmark) £ffiV>T 15 #fSjHf ffi IfiT *J*Ht L fc. J£J&te, 1 M HC1, 0.5 M 
H 2 S0 4 £ffl^Tf?lhSi*fc. »^©*«Btt> SiSS^fRO log2 <D>£I£ £ L TW& 
Cntt, ^^f^3>hD-;i/0 450nm tCi:fctt£©7fcg (OD 4 so) «fc 
5 9±T^O, 0.100 W±5).OD45o £ fefc 

2. 

2.1. Hiv-iief(o?'f 3Ai7f'j?n h >mmittt(Dmm^^^—<Dmm 

10 ' p24 0 1 Lfz£ o \ZWt%\ Lfc. p24 it£ 

?<DZ1— \*mi&lZi$tf2>± G+C 67.4%TS0, pNL4-3 fi&Oiftt 

§J p24 iHS^tf) 43.4%cfc 0 fcili^o Z.tl*><D — Z> (DM fc^teM.W\Z pUC-hspK 

s<?? — lz?n — ->>fls (m 2A) , ^v^-CpS0264 tcity^ o — - >^bfe 
(0 2B) „ hsp60 ^Ot-^-^ffS^JSI^^i'-a, BCG Tokyo 7^ 
15 ^>mzmXV. V< T^iln b* >^fflil&tt5 p24 Ifif 4 

-£t? rBCG- P 24Mu F >«ffl|g^tt5 p24 

rBCG-p24Wt & Zrtl-ZrtlMtillsJZo 

2.2. n h^SiS-ft HIV ite^JfAtdckS in vitro t£*3tt£ HIV itte^fg 
20 SlOWS&it;*: 

2 mm<D BCG-HIV ffl.&X.fc<D HIV-1 gag p24 3H5^f£3t ^ ^ ^ £ J* ^ t" § 
rBCG OifJiftgiKDi&tt^fl^ S e> C p24 *aM^ ^ ® W^th 
\Z&?T HIV #EHC<Z)g£fig£II^Z!: (0 3) , 2 jl^CD^*Bt^l'*^T, 
rBCG-p24Mu & e fctf-p24Wt (D-^n^n tf> £ M&X. p24 ? 

25 M«^xX^ >^P y h##rfci: 0 13 ^ < fa 24kDa (Df-/0 h* t LT&ffiS 
tlfc. rBCG-p24Mu © P 24 *a 0 £> fg §i t"< 10» cfu mtzQ 175.0± 

25.1 ng) « rBCG- P 24Wt (D^tl 10« cfu US 0 4.7 ±0.3 ng) <fc D 

37.0 ISiitjnbfc (El 3B) „ rBCG-p24Mu rBCG-p24Wt ©igJi&^te* 

*LK|tf> rBCG- P S0246 Bnm&& t b TIE^-C^ 0 , lEASiS*?) 21 Bi 

30 iCtf-^HlUfc (0 3C) . p24 tfCHC <E> £^ rBCG- 
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P 24Mu ommmizmm-rz z. t s^tit^s. do^-ptc, u^y^mmit 

Lfc HIV gag p24 M£^P£Jf AU; BCGlSStfttt, 10^ cfu £fc0 

«f£ 200 ng <D P 24 JnHC. K >ftigffc rBCG-HIV <D 1 mg ^ fc 0 200 

ng<£> p24 JaM^^T 5 :tWC*5. 

2.3. ^JU^E */b \Z&ti& DTH fcfc 

Kfctt* DTH E*t(l©M-(Proc. Natl. Acad. Sci. USA 

92:10693-10697, 1995) V3 £ £ h — ^.JC W S W DTH RfSfclfttttT 

z>fc#>\z\*. 5mgS«it5ctMg-e»ofc. p24 

5 rBCG-p24Mu &fl§ V» I2f;Slfci^:> O.lmg iOill: 
£oT, 5mg <Z> rBCG-V3Jl »a©»££H«6© p24 t»t5f LVJ DTH £ 
l^^^tB-r^ C t^t?#^l. rBCG-p24Mu *3<fctf rBCG-p24Wt X^rtl 







rBCG-p24 ft&'ffc^l'* V h *~ 


3k 2 

*3tf5 HIV-1 GagtrEJiC^StfJ DTH 








2t PPD 


*t Gag irCJ^ 




# PBS 


O.ljtg 




10M g 


rBCG-p24WT 
0. 1 mg/s.c. 


0 


15.0 




10.0 


rBCG-p24Mu 
0. 1 mg/s.c. 
5mg/s.c. 


0 
0 


14.5 
14.5 


0 
0 


10.0 
10.0 


rBCG-pS0246 
0. 1 mg/s.c. 


0 


15.0 


0 


0 



2.4. )V7.&m&)tZ%L&&fo<»n K >mm<t rBCG 0<SS4tl:^5^# 

Lfc. 30 BALB/c lOE^3ll'»tt, SS©5E^C 

0.0 1 & 0.1 mg® rBCG-p24Mu, rBCG-p24Wt *5 <£ Z$ rBCG-pS0246 £ 
^-n^'n&T (i.d.) &#L£. 5 EEJ^±©V^7^ K kt£S&&7K©#.£g: L 



WO 2004/016280 




PCT/JP2003/010303 



16 



mmt. ifn-t elispot a-ifcaMaftsw^fc. 3 ®«"0igu, tns 

U >/^!S5aS^C^ViT, rBCG-p24Mu ftjgffcV ? X T? tt, -f — frZtOt 
5 ^^b*#2 (pl6-20) *5«fc^y-;W$tlfc h — 9 )V p24 K#l-5 (pll- 

.35) \Z cfc^TWlC&fStt (JW»'»fttt 5.04 *.j;-t^ 4.02) 0.1 mg 

<0 rBCG-p24Mu ftftfliTtt, 7—)\/#2 * «fc tf:/ — 1-5 fcfcfT* U >AS£ii 

SBSJKtt-tn-en 10.08 *J:tf 8.05 iciiJobfc. — ^> o.oi mg isit; o.i 
mg CD rBCG- P 24Wt V X 3 -f & ft ft W :E *t JIB « fa «=, S 

10 nTi^ofe 4A) o J: rBCG-p24Mu £ rBCG-p24Wt fBIKl&tt* 

in vivo -COMmfcJfcom^te. Zf—)V#2 43 ;U#l-5 O V* TScftft fC 
^fMX&^fc (^-tl^n p=0. 0102 *3cfc^ p=0. 00 14) . rBCG-pS0246 

$5!:, ELISPOT T^fcioT p24 i&gfft IFN-r ^ffifflJfiSiWJeU fc, 
15 0.1 mg © rBCG-p24Mu rBCG-p24Wt ftgHt^? V X \Z £ V> T , ^— 

^nfe p24 h (y-;i/#i-5) p24 scfs a«fctB£n 

RtO rBCG-pS0246 fcSEfcT V X T «&ffi S ntt**0 ft (19 4B) . 
rBCG-p24Mu 3li@Efc 7f> 7. T© C ft 6 ©SJ&fct . ^ ^ H 3W»Ttt 375±202 
SFC/106 Wmmj&T'& K> . m.&Z- p24 SMft-Ctt 483±138 SFC/106 fcffimf& 
20 T & D » rBCG-p24Wt T <Z> £ Jfc ( ^ tl ^ *l 9 3 ±25 43 £ 227 ±120 
SFC/106 mffifflM) t it®. l/T-tt« 2M£;*:T? & o fc« C © <fc "5 ^ rBCG- 
p24Mu il rBCG- P 24Wt fHOa^tti; fc» ^ ^ K 43 <fc & p24 COUT 
^Clt^CWlcTSofc (-etl^n p=0.033 43 J:tf p=0.031) «, 75*3, PPDltg 
ttfc SFCs ttttafcLfc±T<0"72;UC*^TffiflEfctfeffl3nfc (670±180 
25 SFC/10«»RSM&) . 

0. 1 mg O rBCG-p24Mu, rBCG-p24Wt 43 rBCG-pS0246 Tr^gE-fbl/ 
zt^TWT^X^ e>t#fejfiim^OViT, SL^IX. p24 &£Z$ PPD Kl *f ?* 3 iff 
# ELISA &m UT> 10 I^fAT© p24 JftlR#SWtft#©S£&W<fc 

(0 4C) . rBCG- P 24Mu 43 «fc rBCG-p24Wt Tft^tSftfcUj^-ete, 
30 rp24 IC^-r^trC^M^^ — ^WfCi£< , rBCG-p24Mu 43 <fc 2>* rBCG-p24Wt 7? 
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. fc« c teems nfcefe^^^'J fr^i/*'^- f-c&zu&z- bcg 9 ~ 

5a^< G Sfcte C £^<-g-tfcfc 5 CI!ISnT^5«*« 1 <0$L&X. BCG 
10 "7^^>o 
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Hsp-p24Mu 



H$p-p24Wt 



hsp60 
promoter 



hsp60 
terminator 




Wild-type p24 gene 
(PNL4-3) 



B 



Km r 



Ori-M 



p SO-p24Mu/Wt 
5.9 kbp 



hsp60 
promoter 

Kpn\\ Mun\\BamH\ 
Sad Xho\ 



hspBO 
terminator 



\Kpn\\Ps1\ 
Apa\ Sal\ 



ATG^CAAGACAATTGCTCCAGGGQATCCGGGCCCGAGCGA ' 

• • BamHI Apa\ terminator 



\ , p24 protein ■ — -| 



pSO-p24Mu 
P SO-p24Wt 
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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation, and 

Director-General, National Institute of Infectious Diseases 

<120> A recombinant BCG vaccine 

<130> 02-F-049PCT 

<140> 
<141> 

<150> JP2002-237610 

<151> 2002-08-16 

<160> 5 

<210> 1 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: Synthetic oligonucleotide 
<400> 1 

aatggatcct atagtgcaga acctc • * 25 

<210> 2 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: Synthetic oligonucleotide 
<400> 2 

aatgggccct tacaaaactc ttgctttatg g 31 



<210> 3 
<211> 706 
<212> DNA 
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<213> Artificial Sequence 

<220> 
<221> CDS 
<222> (5).. (700) 

<220> 

<223> Description of Artificial Sequence: Synthetic polynucleotide 
<400> 3 

ggat ccg ate gtc cag aac ctg cag ggc cag atg gtc cac cag gec ate 49 
Pro lie Val Gin Asn Leu Gin Gly Gin Met Val His Gin Ala lie 
1 5 10 15 

teg ccg cgc acc ctg aac gec tgg gtc aag gtc gtc gag gag aag gec 97 
Ser Pro Arg Thr Leu Asn Ala Trp Val Lys Val Val Glu Glu Lys Ala 
20 25 30 

ttc teg ccg gag gtc ate ccg atg ttc teg gec ctg teg gag ggc gec 145 
Phe Ser Pro Glu Val lie Pro Met Phe Ser Ala Leu Ser Glu Gly Ala 

35 .40 45 ' 

acc ccg cag gac ctg aac acc atg ctg aac acc gtc ggc ggc cac cag 193 
Thr Pro Gin Asp Leu Asn Thr Met Leu Asn Thr Val Gly Gly His Gin 
50 55 60 

gec gee atg cag atg ctg aag gag acc ate aac gag gag gee gec gag 241 
Ala Ala Met Gin Met Leu Lys Glu Thr lie Asn Glu Glu Ala Ala Glu 
65 70 75 

tgg gac cgc ctg cac ccg gtc cac gee ggc ccc ate gca ccg ggc cag 289 
Trp Asp Arg Leu His Pro Val His Ala Gly Pro lie Ala Pro Gly Gin 
80 85 90 95 

atg cgc gag cct cgc ggc teg gac ate gec ggc acc acc teg acc etc 337 
Met Arg Glu Pro Arg Gly Ser Asp lie Ala Gly Thr Thr Ser Thr Leu 
100 105 110 

cag gag cag ate ggc tgg atg acc cac aac ccg ccg ate ccg gtc ggc 385 
Gin Glu Gin lie Gly Trp. Met Thr His Asn Pro Pro Me Pro Val Gly 
115 120 125 



gag ate tac aag cgc tgg ate ate ctg ggc ctg aac aag ate gtc cgc 



433 
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Glu Me Tyr Lys Arg Trp lie lie Leu Gly Leu Asn Lys lie Val Arg 
130 135 140 

atg tac teg ccg acc teg ate ctg gac ate cgc cag ggt ccg aag gag 481 
Met Tyr Ser Pro Thr Ser lie Leu Asp lie Arg Gin Gly Pro Lys Glu 
145 150 155 

ccg ttc cgc gac tac gtc gac cgc ttc tac aag acc etc cgc gec gag 529 
Pro Phe Arg Asp Tyr Val Asp Arg Phe Tyr Lys Thr Leu Arg Ala Glu 
160 ' 165 170 175 

cag gcg teg cag gag gtc aag aac tgg atg acc gag acc ctg ctg gtc 577 
Gin Ala Ser Gin Glu Val Lys Asn Trp Met Thr Glu Thr Leu Leu Val 
180 185 190 

cag aac gec aac ccg gac tgc aag acc ate ctg aag gec ctg ggt ccg 625 
Gin Asn Ala Asn Pro Asp Cys Lys Thr Me Leu Lys Ala Leu Gly Pro 
195 200 205 

ggc gec acc ctg gag gag atg atg acc gec tgc cag ggc gtc ggc ggc . 673 
Gly Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gin Gly Val Gly Gly 
210 215 220 

ccg ggc cac aag gcg cgc gtc ctg taa gggece 706 
Pro Gly His Lys Ala Arg Val Leu 
225 230 



<210> 4 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: Synthetic oligopeptide 
<400> 4 

Leu Glu Arg Phe Ala Val Asn Pro Gly Leu Leu Glu Thr Ser Glu 
15 10 15 



<210> 5 . 
<211> 15 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: Synthetic oligopeptide 
<400> 5 

Ash lie Gin Gly Gin Met Val His Gin Ala lie Ser Pro Arg Thr 
1 5 10 ' 15 
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